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The present invention relates to unsaturated
ketone epoxides inchiding “hew and heretofore
unknown compounds and it relates more particu-
larly to new processes for preparing the same.

An object of the present invention is to pro-
vide new unsaturated ketone epoxides and proc-
esses for producing the same. Another object of
the present invention is’to provide a simple, in-
egper;s;fqe, eﬁiqier;t and, commercially. practical
process for producing unsaturated “ketorie ep-
oxides. QUUCIng. UBSALUIALEl SRR BED

“'Other objects and advantages of the present
invention are apparent in thé following detailed
description and appended claims.

Very little has been known in the past concern-

ing unsaturatéd ketone epox’des; that is, ‘com-

pounds having the general formula: ~
- the gereral formula
| = I
v
o

wlf;erein'R_ represents an alkyl or aryl group and
X, Y and Z ar¢ members of the group ¢onsisting
of hydrogen, alkyl, aryl and aralkyl, -
Cliemik Polski’15; 106110 (1917} describes the
preparation.” of  d,a-dimethyl,8-acetyle.g-oxido-
ethane, hereinafter referred to as mesityl oxide
epoxide, and having ‘the formula’ e e

CHa" 1[1 o
CHa—C-——O—-%—CHa
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Mesity] oxide epoxide was prepared, according
to the foregoinig article, by the action of 20%
potassium  carbonate “solution on “mesityl “oxide

R

chiorohydrin; thé prodiict being desciibed as™a

pale yellow “oil having 'a pleasant odor ‘and &
boiling point of 54-55° C. at 15 mm. =~ ~°

“Weitz and Scheffer, Ber. 64B, 2327-40 (1921),
reported the preparation of epoxides of Cinnamyl
methyl ketone and of miesityl oxide by treatinent
of these compounds, in an organic solvént;” if
the presence of -alkali with 15% hydrogen per-
oxide; the article stressing the advantages of a
homogeneous - reaction” mixture. ~ The -miesityl
oxide epoxide was isolated by extraction with
ether, followed by fractional distillation in vacuo

and was Teported as boiling. at 44-487 C. at 15
mm.; a temperatuire considerably lower than that

préviously reporta

(CL 260—348)
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German Patent No. 395,435 was granted to Weitz
in 1924 on the process disclosed in ‘the Berichte!
article. e
While Weitz and Scheffer did not report their
yields, we have found’ that, by following their
deseribed procedure as carefully as possible, the
best yield of epoxide obtainable” from mesityl’
oxide is only about 30% of theory. Tii€ yield of
epoxide of cinnamyl methyl Ketone obtainable
is correéspondingly low,” In addition to the low

* yielg obtainable, their process “is" comimercially

impracticable since ‘it requires the use of methyl
alcohol or some “other costly organic solvent as
5 reaction medium and further requires large
quantities’ of ether for ‘extraction and  isolation

“* of the product.
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" ward undesirable side red

We have found, however, that, by treating un-
saturated ketones with hydrogen peroxide under
differént  conditions from those disclosed” by
Weitz and Schefler, it is possible to obtain corre-

- sponding unsatiirated ketone epoxides simply

and inexpensively and with good yield and high
purity; the yields obtaingble being as high as-
879% or more of theory.” =~ S
Additionally, "wé have succeeded in preparing,
as 3 hew compound, a certain unsaturated Ketone
epoxide heretofore unknown, =~ R
“ Gernerally speaking, the process of the present’
invention ‘comprisésthe tréatment of an uns
saturated ketone with hydrogen peroxide in alka-

7+ line aqueous rnion-homogeneous suspéensioxn, with

stirrig, with the production of the-¢orrespond-
ing unsaturated ketone epoxide according to ‘the
following equation:’ ST e

TE9 I 39
Z—C=C—C0—R Hi0z Z—0——C—C—R H:Q

No”

wherein R represents. an alkyl or aryl group and
X, Y and Z are members of the group consisting’
of hydrogen, alkyl, aryl and aralkyL

“We have found that, by conducting the reacs
tion in the presence of a “smiall amount of mag:
nesiuin sulphate, good yields taine
consisteritly, and there is

ctions (a3 indicated by
‘mixture). In place of
“may Use other water

] : et

as, cl}lo;jides_

darkening of the redctic
magnesium “sulbhate,
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earth metals. Among the compounds which have
been tried and have been found to work satis-
factorily are magnesium chloride, calcium chlo-
ride, and strontium nitrate.

‘We have also found that the presence of vari-
ous other compounds cause definite lowering of
the yield; examples of these harmful compounds
including nickel sulphate, manganese sulphate,
silver oxide and ferric chloride.

Another feature of our invention is the dis-
covery that, in place of the complicated angd ex-
pensive recovery procedure followed by Weitz
and Scheffer, we can recover the unsaturated
ketone epoxide by salting out the crude product
from the agueous mixture following the reaction
and by thereafter separating and distilling the
organic layer at atmospheric pressure, ‘This sep-
aration procedure is not only much more simple
than that of Weitz and Scheffer, but also, quite
unexpectedly, gives considerably higher yields.
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being given and distillations being carried out in
vacuo.

Mesityl oxide epoxide as prepared by our proc-
ess is miscible with all of the common organic
solvents. Mesityl oxide epoxide and water form
an azeotrope boiling at 98-99° C. and containing
about 43% by weight of water; the condensate
separating into two phases.

Example 2 .

148 parts of 28% hydrogen peroxide is slowly
added to a thoroughly agitated mixture of 100

- parts of mesityl oxide, 150 parts of water, 4 parts
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By employing the novel process as outlined °

above, we have succeeded in preparing and

isolating, for the first time, the compound 1-

acetyl, 1-methyl, 1,2-epoxy-ethane.

The following are illustrative but not restric-
tive examples of the process of the present in-
vention,

Example 1

100 parts by weight of mesityl oxide is cooled
and, while the temperature is kept below about
10° C., a solution of 4 parts of sodium hydroxide
in 150 parts of water is run in, with thorough
agitation, after which 1.25 parts of crystalline
magnesium sulphate is added. 165 parts of 309
aqueous hydrogen peroxide is then added slowly,
over a period of about 30 minutes, while the
temperature is maintained at about 10° C. The
agitation is continued for 30 to 60 minutes after
the last of the hydrogen peroxide has been added
to permit the reaction to go to completion: the
reaction mixture remaining colorless through-
out.

Thereafter, 100 parts of sodium sulphate is
added to the reaction mixture and, after stirring
for about one hour, the mixture is allowed to
stand for some time to permit separation into
two layers. ’

The upper layer is drawn off and is distilled at
atmospheric pressure. The fraction boiling at
154-158° C. is collected and consists of practi-
cally pure mesityl oxide epoxide. By again salt-
ing the lower-boiling fractions and re-distilling
them, the total yield can be increased to about
87% or more of theory.

By re-distilling the above product, pure mesityl
oxide epoxide can be obtained as a colorless liquid
having a mild, agreeable odor and boiling at
155.5-157.5° C. The compound has a boiling
point of approximately 61° C. at 18 mm. and hag
a boiling point of 69-70° C. at 29 mm. The com-
pound melts at about —2 to —1° C. and has a
specific gravity of 0.9707 at 20° C. Mesityl oxide
epoxide is soluble in water to the extent of 53%
by weight and water is soluble in mesityl oxide
epoxide to the extent of 19% by weight at 23° C.
Mesityl oxide epoxide 7,2°=1.4238. The purified
product was found on ultimate analysis to con-
tain 63.1% of carbon (as compared to the theo-
retical 63.2%) and 85% hydrogen (as compared
to the theoretical 8.8%).

The stability of the mesityl oxide epoxide pre-
pared according to our present process is in con-
tradiction to the disclosures of the prior art
wherein it is suggested that this compound is un-
stable to heat; no atmospheric hoiling points
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of sodium- hydroxide and 0.6 part of calcium

chloride; the temperature being maintained at

approximately 5-10° C. during the addition.
Thereafter, 90 parts of anhydrous sodium sul-

“phate is stirred into the colorless reaction mix-
ture. The organic layer is separated and distilled
as described in° Example 1, and mesityl oxide
epoxide is obtained in very good yield.

. .If the calcium chloride is left out of the charge,
the reaction mixture becomes quite dark and con-
siderable decomposition occurs with resulting loss
in yield or mesityl oxide epoxide.

Ezxzample 3

The procedure of Example 2 is repeated except
that zinc chloride is used in place of calcium
chloride. Results generally as good as those of
Example 2 are obtained.

Example 4

The procedure of Example 2 is repeated except
that strontium nitrate is used in place of ealcium
chloride. Results generally as good as those of
Example 2 are obtained.

Example 5

The procedure of Example 2 is repeated except
that barium chloride is used in place of calcium
chloride. Results generally as good as those of
Example 2 are obtained.

Example 6

100 parts of methyl isopropenyl ketone con-
taining 0.2 part of hydroquinone is cooled to 10°
C. and a solution of approximately 5 parts of
sodium hydroxide in 150 parts of water is added
with thorough agitation so that the temperature
does not rise appreciably above 10° C. 1.5 parts
of magnesium sulphate is then added after which
150 parts of 28% hydrogen peroxide is added slow-
Iy over a period of about one-half hour; the tem-
perature being maintained at about 10° C.
Thereafter, the mixture is stirred for about forty-
five minutes to complete the reaction.

100 parts of sodium sulphate is then stirred
into the reaction mixture and, after a few hours,
the organic layer is separated and distilled. 'The
fraction boiling at 130-138° C. is collected sepa-
rately and consists of nearly pure l-acetyl, 1-
methyl, 1,2-epoxy-ethane, which is obtained in
more than 48% yield. ,

The equation for the reaction may be written

- as follows:

70

£

CH; O CH;: O
CHFC—C[—CHs + Hy05(NaOH) s cm—[o-———l(lj—om + H:0
\0/
l-acetyl, 1-methyl, 1,2-epoxy-ethane is a color-
less lquid having a mild and agreeable odor and

having a boiling point of 130-132° C. Analysis
“showed that it contained 59.8% of carbon (as
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compared to the theoretical 60%). and 8.4% of
hydrogen (as compared to the theoretical 8%).

Other physical constants of this-compound-are
melting point —45 to —47° C.; specific gravity-at
20° O. 9476; ny*" 1.4192.

This compound is soluble in water up to about
249 by weight while water is soluble in it-up to
about 5% by weight at 23°€C.

Example 7
116 parts of cinnamyl methyl ketone (benzal

acetone), 3 parts of sodium hydroxide and 0.9

part of magnesium- sulphate heptahydrate were
agitated with 114 parts of water at approximately
50° C. 'This higher temperature was used to melt
the benzal acetone since we have found that the
reaction proceeds better when the ketone is in a
Yguid phase. 115 parts of 30% hydrogen per-
oxide was added over a period of approximately
one-half hour. After stirring an additional two
and one-half hours at approximately 50°, the
mixture was cooled and the lower layer was sepa-
rated and vacuum distilled.

The fraction boiling at 141-147° C. was found
to contain cinnamyl methyl ketone epoxide in
good yield.

By following the procedure outlined above, it
is possible to prepare other unsaturated ketone
epoxides, as for example epoxides of vinyl methyl
ketone, amylene methyl ketone, benzalaceto-
phenone, ete.

We have found that the yield of epoxide is
reduced when the amount of water in the reaction
mixture is decreased unduly. Thus, for example,
when the reaction mixture contained 98 parts
of mesityl oxide epoxide, 4 parts of sodium hy-
droxide and 58 parts of hydrogen peroxide, the
presence of only 10 parts of water gave no yield
whatever. When the water was increased to 25
parts, the yield rose tc 25%. When the water was
increased to 100 parts, the yield rose to 79%.
When the water was increased to 158 parts, the
vield rose to 80%, while a further increase of
water to 200 parts gave no further increase in
vield; the yield remaining at about 80%.

The present invention may be embodied in
other specific forms without departing from the
spirit or essential attributes thereof, and it is
therefore desired that the present embodiments
be considered in all respects as illustrative and
not restrictive, reference being had to the ap-
pended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

Having thus described our invention, we claim
as new and desire to protect by Letters Patent:

1. A process for preparing epoxides of unsat-
urated ketones which comprises treating a com-
pound having the formula

Y X O
bbb n
wherein R represents an alkyl or aryl group and
X, Y and Z are alkyl, aryl, aralkyl or hydrogen
in well-agitated aquecus suspension with hydro-
gen peroxide in the presence of a small amount
of a water soluble salt of an alkaline earth metal.

2. A process for preparing epoxides of unsatu-
rated ketones which comprises treating a com-
pound having the formula

7T

i
Z—C=0—C—

R

wherein R represents an alkyl or aryl group and
X, ¥ and Z are alkyl, aryl, aralkyl or hydrogen in
well-agitated aqueocus suspension with hydrogen
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peroxide in ‘the.presence: of .a small amount of
a water soluble:magnesium.salt:.

3. A process Tor preparing epoxides.of unsatu-
rated ketones which comprises. treating a com-
poundhaving:the formula- : ’

v'X 0
. z—é:é—}(”:'——x. )

wherein R represents an alkyl or aryl group and’
X, Y and Z are alkyl, aryl, aralkyl or hydrogen in
well-agitated agueous suspension with hydrogen
peroxide in the presence of a small amount of
a water soluble salt of an alkaline earth metal,
salting out the reaction mixture, separating and
fractionally distilling the organic layer, and re-
covering the epoxide from the distillate.

4. A process for preparing epoxides of unsatu-
rated ketones which comprises treating a com-
pound having the formula

10
z—c=$——c—R

wherein R represents an alkyl or aryl group and
X, Y and Z are alkyl, aryl, aralkyl or hydrogen in
well-agitated agueous suspension with hydrogen
peroxide in the presence of a small amount of a
water soluble magnesium salt, salting out the
reaction mixture, separating and fractionally dis-
tilling the organic layer, and recovering - the
epoxide from the distillate.

5. A process for preparing mesityl oxide epoxide
which comprises treating mesityl oxide in well-
agitated aqueous suspension with hydrogen per-
oxide in the presence of a small amount of a
water soluble salt of an alkaline earth metal.

6. A process for preparing mesityl oxide epox-
ide which comprises treating mesityl oxide in
well-agitated aqueous suspension with hydrogen
peroxide in the presence of a small amount of
a water soluble magnesium salt.

7. A process for preparing mesityl oxide epox-
ide which comprises treating mesityl oxide in
well-agitated aqueous suspension with hydrogen
peroxide in the presence of a small amount of
a water soluble salt of an alkaline earth metal,
salting out the reaction mixture, separating and
fractionally distilling the organic layer, and re-
covering the epoxide as a fraction boiling at ap-
proximately 154-158" C.

8. A process for preparing l-acetyl, 1-methyl,
1,2-epoxy-ethane which comprises treating
methyl isopropenyl ketone in well-agitated aque-
ous suspension with hydrogen peroxide.

9. A process for preparing l-acetyl, 1-methyl,
1,2-epoxy-ethane which comprises treating
methyl isopropenyl ketone in well-agitated aque-
ous suspension with hydrogen peroxide in the
presence of g small amount of a water soluble
salt of an alkaline earth metal.

10. A process for preparing l-acetyl, 1-methyl,
1,2-epoxy-ethane which comprises treating
methyl isopropenyl ketone in well-agitated aque-
ous suspension with hydrogen peroxide in the
presence of a small amount of a water soluble
magnesium salt. -

11. A process for preparing l-acetyl, 1-methyl,
1,2-epoxy-ethane which comprises treating
methyl isopropenyl ketone in well-agitated aque-
ous suspension with hydrogen peroxide, salfing
out the reaction mixture, separating and frac-
tionally distilling the organic layer, and recov-
ering the epoxide as a fraction boiling at approx-
imately 130-138° C.

12. A process for preparing cinnamyl methyl
ketone epoxide which comprises treating cin-
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namyl methyl ketone in well-agitated aqueous
suspension with hydrogen peroxide in the pres-
ence of a small amount of a water soluble salt
of an alkaline earth metal.

13. A process for preparing cinnamyl methyl
ketone epoxide which comprises treating cin-
namyl methyl ketone in well-agitated aqueous
suspension with hydrogen peroxide in the pres-
ence of a small amount of a water soluble mag-
nesium salt.

14, l-acetyl, 1-methyl, 1.2-epoxy-ethane.

RICHARD S. WILDER.
ARTHUR A, DOLNICK.
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